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The Difference Will Be Found In the 
Performance 

For ten years the Glenn L. Martin Company has been 
manufacturing Superior Aircraft. An organization of 
pioneers in the industry, the Glenn L. Martin Company 
puts the mature technical knowledge bom of ten years 
experience behind every Martin airplane. The well- 
known ability of Martin airplanes to deliver maximum 
performance over an indefinite period of time is proof 
enough of the fact that 

Super-Quality Is Built Into 
Every Martin Airplane — ; 

built in with the tools of Experience in the hands of 
Knowledge. 


THE GLENN L. MARTIN COMPANY 


CLEVELAND. OHIO 
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T 'he LANDING GEAR andTAlL 
SKED, shown above, attached to an 
ZbYDPO. a number 
ofwhich the Navy are offering for sale at 
9f> 3000 — each, make a fast flying. clove 
landing, reliable aeroplane procurable at a 
\ery low cost; an excellent machine for 
passenger carrying. This Landing Gear & 
.Tail Skid complete is being furnished by the 
I Aeromarlne Plane and Motor Company, j 

Keyport, N J..for 533000 fr.ozB. Factory P/mug 
deliveries can be made on a few sets of this 
equipment. 
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FARMAN 


AEROPLANES 

Billancourt (Seine), France 



FARMAN aeroplanes are of the very latest French design, built from the 
highest quality materials and with the utmost care in workmanship, the results 
of experience gained in the manufacture of thousands of aeroplanes. 

From the two-passenger “SPORT-FARMAN” to the fourteen passenger 
"GOLIATH” every FARMAN plane presents the following features: 

SLOW LANDING SPEED 

QUICK TAKE OFF 

LIGHT WEIGHT 

LONG GLIDING ANGLE 

RELIABLE MOTOR ‘ 

MARVELOUS STABILITY 

PERFECT COMFORT 

1920 Models for Sport, Touring and Commercial Purposes: 

The “GOLIATH”— 14 Passengers The “LIMOUSINE”— 6 Passengers 

The “TOURABOUT”— 3 Passengers The “SPORT-FARMAN”— 2 Passengers 
The “TRAINING PLANE”— 2 Passengers 
For SAFETY, SERVICE AND RELIABILITY Fly a FARMAN 


W. WALLACE KELLETT 

1 WEST 34th STREET NEW YORK CITY, N. Y. 
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A brief notice appearing in this issue with regard 
to changes in the French air organization is 
worthy of interest. It shows that, having dis- 
continued, after the Armistice, the sub-ministry of 
aeronautics for reasons of national economy, the French 
now see themselves forced to re-establish this office to 
prevent the collapse ef their aircraft industry. How- 
ever, as the main aeronautical production is devoted to 
the uses of peace, the office of the Sub-secretary of aero- 
nautics and erial transport is no longer attached to the 
War Ministry, but to the Ministry of Public Works. 
This move is highly significant. 


The Vibration of Spars 

Some very scientific work has recently been carried 
out on the vibration of spars. It is not likely that this 
will be duplicated by aircraft constructors, necessitating 
as it does, considerable equipment and experienced 
physicists to carry out the experiments. 

It is only when the spars vibrate in unison with the 
engine at a given r. p. m. that the question becomes 
serious at all. 

One invaluable rule does emerge, however, namely, 
that when a machine has only one pair of interplane 
struts, the outer struts should not be placed at a point 
more remote than 30 per cent, of the whole length, 
from root of wing to tip. 


The Cooling of Air-Cooled Motors 

While the air-cooled motor is still considered to be 
an experimental study, the problem of cooling has been 
exhaustively studied during the war, and certain funda- 
mentals have emerged. 

American designers, considering these air-cooled 
motors, may save themselves a great deal of trouble and 
investigation by following the results of some of these 
experiments. For example, the question of whether 
steel or alu min u m cylinders should be used, as far as 
cooling is concerned, is not a serious one. A steel 
surface does indeed give a somewhat higher heat dissi- 
pation than an aluminum or a copper surface, but, the 
difference is only 5 or 10 per cent. 

Other considerations will therefore have to determine 
whether steel or aluminum should be employed. Fin 
surfaces have one quite definite shape, giving the maxi- 
mum heat loss, namely, a slight concave surface with a 
sharp tip. The heat dissipated from a fin of given 
shape varies directly as the length of the fin, while the 
weight varies as the square of the length of the fin. 

Cooling fins should therefore be as short as possible, 
and as thin as possible, that is, of course, at the expense 


No. S 


of loss of strength, which is given by short, thick fins. 

An extraordinary result of this experiment is that 
unless the water cooled system is particulalrly well 
arranged, the air-cooled motor engine may often be 
cooler than the water-cooled engine. 

There are still many other points to be considered, 
but, it would seem as if a foundation for a rational 
design of an air-cooled cylinder is already available. 


Molybdenum Steel 

One of the metallurgical achievements of the war was 
undoubtedly the production of molybdenum steel, or 
more accurately, clirome-nickel-molybdenum steel. 
This was used largely in the production of the Liberty 
engine, for crank shafts, connecting rods and other 

Physical properties of one combination gave an clastic 
limit of 249,000, a tensile strength of 265,000, and an 
elongation of 12.5 per cent. For an alloy giving 21 
per cent elongation, the elastic limit was 132,000 and the 
tensile strength of 142,000. At the same time, the 
makers claim quite rightly, that these alloys retain, very 
largely, the toughness of low molybdenum steel. 

The new alloy also appears to have considerable re- 
sistance to fatigue, and its practical characteristics are 
almost unlimited. Engine designers, in particular, 
should find in its application a new field of design. 


For a Commercial Nomenclature 

Now that aeronautical effort has ceased to be mainly 
concerned with military and naval aircraft and is 
turning its energies toward the development of com- 
mercial and sporting machines it seems desirable to 
bring about the adoption of a few well defined terms 
to indicate beyond doubt and in a simple manner the 
various forms of commercial aircraft. 

In military aeronautics such a nomenclature already 
exists ; thus we have observation planes, fighting planes, 
bombing planes, etc. In commercial aeronautics there 
has so far been a lack of a uniform terminology, if one 
excepts “ mail plane,” which has quickly achieved 
popularity. But the passenger carrier, the freight 
carrier, the sporting type have not so far found char- 
acteristic expression in a short term. An attentive con- 
sideration of this problem makes us suggest to use the 
term cabin plane for all commercial airplanes whicli are 
fitted with an enclosed cabin, freight plane for freight 
carriers, and sport plane for all machines in which the 
occupants are unprotected against the weather, it being 
assumed that in the latter ease flying is a sport and not 
aerial transportation. 



Recording Instrument for Use in Wind Tunnels 

By Albert A. Merrill 

Throop College, Pasadena. Calif. 
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orce pen is fastened to one of these rods 45 deg. away from 
ither arm and over the speed pen so as to record on the same 
rum. Being half way between the arms this force pen records 
ither lift or drag according as the balance swings on cue or 
be other pair of knife edges. 

Of course the head obtained with the aspirator is calibrated 


;ad obtained w 
tunnel. In connection with 
used, built on the principle i 




t the • 
i manometer 


of the 


>f the air in the tunnel 


sure plate except with a very large time lag. This was tested out the personal equation 
and it was found that, starting with zero head, it took about be check «i subsequently b 
one minute to reach the maximum after the manometer was sygtcm the record, once ™ 

&>nnected,through the pressure plate, to the tunnel in winch balance by eye * flj[ed . it Mn not ^ checked. One obvious 

the air speed was already at the maximum. It was then decided advantage the instrument has. With' ' ' 

to use a bent tube pointing down stream, irattinw nn nun, ration ■ „ - 


.... ... the tunnel. It is believed that the instrument described 
above tyill decrease the first sort of errors. It doer not 
eliminate all personal equation errors since the mean ordinate 
of the graph must be estimated but the instrument has the 

)mit.ion and the figures from this record can 
subsequently by different men, whereas with tile old 
record, o ‘ ' '' ‘ * 


a, getting an aspiration work 


ciuth jiiece 


work generally done now by two or more men. The dram is 
turned by the motor of a second hand talking machine i.nd it 


being horizontal, placed in the tunnel as shown in Fig. 1 four For the practical solution Q f the many mechanical problems 
feet ahead of the Wind shield. This proved very satisfactory. a* department has had to solve in the perfecting of its instru- 
The connecting tube is 5/16 in. internal diameter and the ments thanks are due to Dr. James H. Ellis of the Physical 
manometer (shown diagrammaticaUy in Fig. 2) is a tank 0 in. Chemistry Research Department, 
by 12 in. divided into two equal parts by a partition going not 
quite to the bottom. One side is air tight and connected to 
the aspirator, the other side is open to the air and holds a 
" ' ' ' ' “ speed pen arm. The liquid is a coal oil 

of abou- 


of a specific gravity of about 0.816. 

The instrument is very simple, the import 
bearings. The bearing between the float 
should be a point bearing since a knife edge 
allow a shifting from side *- 


being the 

ice a knife edge bci 
side (dne to slight rapid changes 
. „ apt to alter the zero setting. The 

bearing between pen arm and base is a knife edge on hardened 
fiat steel plates. There is an attachment, not shown in the 
drawing, which allows the arm to be lifted and reset so that it 
always occupies the same position on the plates. There is no 
trouble in getting a return to the zero. The contact pressure 
between pen and paper is under control and may be made 
such that, at least in our own case, the friction does not reduce 
the sensitivity of the balance appreciably. 

Three Sets of Tests 

The question now is whether the aspirator gives a head 
which is a function of the speed similar to that represented by 
the pressure plate. To determine this one was calibrated 
against the other and the plotted points are shown in^Fig. 3. 


This represents three sets of tests, one with no model, o 
with a Curtiss model at 0 deg. and one with the same model 
20 deg. With one exception the points lie very evenly on 
straight line which also passes ” ' " ' ' • ' 

in the plot. Each point repres 
Crell manometer connected to 


hrough the origin, not shown 
ts fifty readings of the alcohol 


. e plate, _ 
min, graphic record from the float manometer connected to the 
aspirator. The speed range is from 20 to 31 m.p.h. This 
seems to be good evidence that an aspirator made of a fish 
tail burner will give a head which is quite as accurate a 
measure of air speed as is the head obtained through a pres- 
sure plate. The aspirator has the advantage of giving a head 
in a larger volume of liquid with a small time lag. 



Fig. 5 


Determination of Altitude Records 


.4 s there hue arisen a question as to the methods by which 
altitude records are calculated and the records of Major 
Schroeder and Roland Rohlfs are thereby given at different 
figures, which involves the question as to who holds the world’s 
record, Aviation and Aeronautical Engineering requested 
the technical staff of the Curtiss Aeroplane and Motor Cor- 
poration to give their understanding of the situation so that 
the whole matter would be better understood. 

On Sept. 18, 1919, Roland Rohlfs, the test pilot of the Cur- 
tiss Engineering Corporation, made an altitude flight, obeying 
in every particular the ofBcial rules laid down for such con- 
tests. It should be stated here that the compliance with these 
rules is a serious handicap, and in justice the same conditions 
should be observed by all competitors. 

The flight was made in a Curtiss triplane owned by the D. S. 
Navy and fitted with a K-12 motor without supercharger and 
without the use of special fuel. The result obtained from the 
barograph chnrt by the Bureau of Standards after aU^eomc- 

this value being, however, uncorrected for the average tempera- 
ture of the air column. The instrumental corrections to the 
barograph readings were determined by subjecting the instru- 
ment to the same variations of pressure and temperature in 
the laboratory as those encountered during the actual flight. 

The value of 341110 ft., although uncorrected for air tem- 
perature, was homologated, this being strictly according to 
the 1919 rules, and was of interest for comparison with the 
French altitude flight of Jean Casale made June 14, 1919, 
which was calculated by the same method. 

The Curtiss Co. is well aware that this way of expressing 
results, that is, without air temperature corrections, is not only 
unsatisfactory and unfair, but also scientifically incorrect, and 
has alwavs admitted that the true (tape line) altitude reached 
by Rohlfs became 32,450 ft. when the air temperatun 
tion, also made by the " jg g — 5 

tude. This correction is 
tered in the flight. 

It may be noted here 

Hally instrumental in a* „ 

official rules, the result being that both the Bureau of Stand- 
ards and the homologating body sent representatives to Europe 
with a view of putting the rules on a fairer and more scientific 
basis. 

The outcome is that the rules are greatly improved but are 
still open to proper criticism and objecHon. It is necessary, 
however, for all either to accept the rulings of the official body 
or, if they are to be ignored, for all to work on the same un- 
biased scienrifle basis and abide by the decisions of an authori- 
tative and independent scicndfic laboratory, such, for example, 
as the Bureau of Standards at Washington. 

In order to bring out clearly an important point in this 
matter, that is, the importance of the air temperature correc- 
tion, assume that two identical perfect barographs, with no 
instrumental errors, are taken up, one in the summer time and 
the other in winter, to such an alHtude that both read, say, 
8 in. of mercury as the minimum pressure. Assume also that 
the average temperature of the air is in the first case — 10 deg. 
Cent, and in the second — 30 deg. Cent., which values corre- 
spond closely to actual observed figures. 

The true altitudes corresponding to this pressure are in the 
first case 33,475 ft. and in the second 30,929 ft., although 
the altitude uncorrected for air temperature is the same for 
both, i. e., 36,020 ft. These figures are obtained from Circular 
No. 3 of the AeronauHcal Instruments Division of the Bureau 
of Standards, and are within % per cent of the true values. 
The correction for the first case is — 2545 ft, and is twice as 
much for the second, or 5091 ft. The value 36,020 ft. assumes 
that the air is at a uniform temperature of +10 deg. Cent 
throughout As stated above, Rohlfs’ record reduced in this 
manner by the Bureau of Standards gave a true altitude of 
32,450 ft. 

We now quote from the Air Service News Letter No. 11, 
issued by the Information Group, Air Service, of March 9, 
1920: 


“ The purpose of this letter is to keep the personnel of th« 
Air Service both in Washington and in the field informed as 
to the activities of the Air Service in general and for release 
to the public press. At an indicated alHtude of 36,000 ft 
... The temperature at his greatest alHtude was 67 deg. 
below zero f. ... The preliminary calibration of the 
barograph indicates that the airplane reached a pressure of 
eight inches of mercury, which corresponds approximately to 
36,000 ft on the Bureau of Standards altitude chart . . .” 

In commenting on this letter, we note that it does not claim 
that a record was obtained. We note also that approximately 
36,000 ft. corresponds almost exactly to the stated minimum 
of eight inches of mercury, which shows that this 
value nas not been corrected for air column temperature. The 
ground temperature is not stated, but the Weather Bureau 
kindly furnished us with the values max. 18 deg. Fahr., min. 
13 deg. Fahr., for Dayton, Ohio, Feb. 26, 1920. Using the 
most favorable value, i.e., +18 deg. Fahr., for the McCook 
Field flight, the average is —31.4 deg. Cent., which gives a 
correcHon, using the Bureau of Standards tables, of — 5269 
ft., and hence the true altitude is not 36,020 ft. (as published), 
but is 30,751 ft. 

This alHtude does not reach that of Rohlfs by 1700 ft., a. ' 
as according to the rules for beatine a record, '' ' ” 

it by 328 ft. (100 ir 

It is' n< 

test the validity ol 

records with 'a flight to 36,020 ft., beating the previous one held 
by Rohlfs by 5000 ft., is neither justified by the figures, nor 
authorized by the Army bulletin, nor fair to the Curtiss Co.’s 
machine and motor, nor just to its pilot, Mr. Rohlfs. Slightly 
modified results were given personally to Mr. J. G. Coffin, of 
the Curtiss Co., at a meeting he had with Major Schroeder, 
showing an uncorrected altitude of 36,118 ft. and a true alti- 
tude of 30,835 ft 

The Curtiss Co. will be among the first to acknowledge a 
properly authenticated record beating the one it now holds, 
and in a true competitive spirit and for the benefit of aviation 
attempt to better it at the first opportunity. 

Resistance to Decay of Airplane Woods 

Airplanes in the past have been so short-lived tl 


mattered little whether the wood in them ' 


is resistant to decay 
wd less accidental 
breakage of airplane parts, instances are coming to the atten- 
tion of the Forest Products Laboratory of parts needing 
replacement because of decay. 

Fortunately, there are woods whose value in aircraft has 
been demonstrated which are highly durable. Among these 
perhaps the most notable is Port Orford cedar. Two others 
which in tests made by the laboratory have proved very resis- 
tant to decay are southern cypress and California redwood. 
Douglas fir, white oak and black walnut stand fairly high in 
durability. Mahogany and Spanish cedar are reputed to be 
very durable, but no tests have been made on them in the 
United States. Spruce, which has been the favorite wood for 
aircraft, is, unfortunately, appreciably less durable than any 
of the species mentioned. Likewise basswood, beech, birch and 
maple may be classed with the less durable species. 

The sapwood of practically all species decays readily. Hence 
in selecting wood for durability, only the hcartwood should be 
accepted. 

In cases where it is not pracKcable to use a naturally dura- 
ble wood, the life of the wood part may be prolonged by giving 
it a preservaHve treatment. Sodinm fluoride is a preservative 
which may be successfully used on parts that are to be glued. 
Coal-tar creosote, where its color and odor would not be objec- 
Honable, may be used for parts that are not to be glued. Decay 
in struts, propellers and some other large members can be pre- 
vented by applying a coating of aluminum leaf. This keeps 
the wood dry and drv wood does not decay . — Forest Products 
Technical Notes. 


Stability and Balance in Airplanes 

By D. R. Husted 

Curtiss Research Laboratories’ 
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carve will be shifted upward or downward by the action of 
the thrust. The main idea to be conveyed, however, is that the 
slope of the carve is not greatly affected by raising or lowering 
the center of gravity. 

Another factor controlling the pitching moment curve’s slope 
is the area of the horizontal tail. This is shown by Fig. 3. 
In a general way, the larger the tail area the more stable the 


sweepbaek. This 

further to the rear, but the r 

the center of pressure more than compensates 
effect of the change in center of gravity poeitii 
ant change is very simila ' ' ' 

center of gravity forward. 


impracticable and in order 
rearward they are given a 
the center of gravity still 
lying rearward motion of 



Book Review 


autieal people have long felt the need of a i 
d Mr. Judge's work will undoubtedly do a 
y this need. The book is excellently print* 


is developed during the . D 

rology is probably as complete as any aviator 
» naeiy 10 require it to be. While the chapter on Thermo- 
dynamics will not enable a man to design an engine, yet it 
includes a great deal of useful design data. 

The presentation of airplane design is perhaps not up to 
the standard of the rest of the book. The stress circulations 
are presented in an antiquated manner. Few weight estimates 
are given, and very little data on modern machines. 

The chapter on propellers is rather unsatisfactory. Very 
are given to select from, and there is no 
in of propeller design, while latest 

.. . almost entirely neglected. 

In dealing with flying boats and seaplanes, pre-war tank 
experimentation is fairly well summarized, 
nple man- On the whole, a very useful book which no designer can 
tough here afford to do without. 



of the w 

Stabili . 

uer. The description of instruments is excellent, a 


Flying an Airplane Engine on the Ground" 


In tbe early part of the war there was much dissatisfaction 
with the existing methods of testing airplane engines. The 
very complete laboratory tests made at ground level were of 
little aid in predicting performance with the reduced air pres- 
sures and temperatures met in flight. On the other hand, it 
was well-nigh impossible in a flight test to carry sufficient 
apparatus to measure the engine performance with anything 
like the desired completeness. The need was clear ; it was to 
bring altitude conditions to the laboratory where adequate ex- 
perimental apparatus was available; in other words, to fly the 
engine on the ground. To make this possible, the altitude 
chamber of the dynamometer laboratory at the Bureau of 
Standards was constructed. 
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ode a reasonably satisfactory basis i . _ 0 

ne’s value for a given service, and yet not consume so 
h actual running time as to probibit tests upon the name 
ne in that service. From recent experiments made at. the 
jau with a Hispano-Suiza and a Liberty engine, there have 
—i.-v-a .1. whi(!l] geen, mosl proper ] y to belong 


is at ground altitude a 
200 r.p.m. 

o speeds and e 
25,000 ft. 


er speeds ranging 
altitudes ranging 


These include 

(1) Full-power i 
from 1200 t< 

(2) Full-power runs 
from ground lev 

(3) Propeller-load x 

adjusted so as to produce approximately the same to 
as would be imposed by a propeller at speeds rangi 
from about the half-load speed to that of full lot 
These were made at altitudes of 5000, 10,000 a 
15,000 ft. 

(4) Friction-horsepower runs in which the engine was driv 
by the dynamometer. These were made over the tat 
speed range as the first series and at ground level a 
an altitude of 15,000 ft. 


The work here naturally divides into two general classes. 
The first aims to determine how good the engine is; the second, 
how it can be made better. The latter class includes research 


work must be flexible. This by no means implies the 
of a definite plan of procedure but rather recogni 
completion of one step is necessary to determine the line to oe 
followed in subsequent investigations. Moreover, this class of 
work should respond quickly to each need of the industry or, 
better yet, it should anticipate these needs. Work of the first 
class, on the contrary, is essentially dependent upon a program 
that is fairly well fixed. It is strictly work of measurement,, 
comparing the performance of one engine with that of another, 
or with some predetermined standard. This requires decisions 
as to what measurements are most necessary, what standards 
are most suitable. Nor should it be forgotten that a Govern- 
ment laboratory should serve the industry of the whole nation, 
and that the value of any program of tests lies in the degn 
in which it furnishes the information that the industry r_ 
quires. It is to call attention to some of these requirements 
that this paper is presented. 
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repeat its previous performance at altitude. The altitude 
wer runs are perhaps the most important of all, inasmuch 
they show directly the effect of changes in altitude upon 



the full-load performance of the engine. The propeller load 
shows primarily the influence of carbureter and inlet-manifold 
characteristics upon fuel consumption, while the friction runs 
give information necessary in the determination of mechanical 
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efficiency. Some of the most important results of these tests 
are presented graphically in the accompanying figures. Since 
results and not methods are of vital importance, it is by the 


Btudy of these results that the value of the foregoing series 
of tests can best be gaged. 

Curvet of Teat Results 

Pigs. 1 to 4 are based upon the ground runs. Their purpose 
is clear. Expressing it, in its simplest form, the brake-horse- 
power curve tells what the engine can do, and the fuel con- 
sumption curve tells the price it exacts for doing it, while the 
brake mean-effective-pressure curve furnishes a measure of 
performance from which the size of the engine has been 
eliminated. Friction horsepower measurements show the 
power expended in overcoming internal friction and pumping 
losses. Adding these to the brake horsepower gives the quanti- 
ty termed indicated horsepower, the approximate power de- 
veloped in the engine cylinders. This measurement often ex- 
plains the superiority df one engine over another, although it 
is always by the brake-horsepower measurement that such 
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superiority is first determined. In Fig. 3 the usual efficiencies 
are given, namely thermal, expressing the degree to which the 
heat energy in the fuel is converted into brake horsepower; 
mechanical, giving the degree with which the power developed 
in the cylinder appears as brake horsepower, and volumetric, 
the pumping efficiency of the engine in drawing in its charge. 
A complete report of a test of this sort would include many 
curves omitted here, since they serve primarily as intermediate 
steps in locating othere. Thus, plots of pounds of fuel per 
hour and pounds of air per hour aid in locating the air-fuel 
ratio curve shown on Fig. 4. Heat balances have been plotted 
with brake horsepower as a base, as well as with the conven- 
tional base, the heat in the fuel. To the designing engineer, 
the former method is of advantage in that it presents the heat 
distribution directly in terms of brake horsepower, a quantity 
which forms the storting point for much of his design work. 

The brake horsepower and brake mean-effective-pressure 
given in Fig. 1 have been converted to standard barometric 
pressure by multiplying the original values by the ratio of this 
pressure to the pressure at which the tests were made. To 
avoid making corrections for temperature, whenever possible 
this series of runs should be made at a predetermined tempera- 
ture, 16 deg. Cent. (59 deg. Fahr.) for instance. In any event, 
a record of the temperature should be included in the report. 
Care should also be taken to maintain the oil and jacket-water 
temperatures as nearly as possible the same during friction as 
during the power runs. The importance of this and of record - 
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ing these temperatures was made evident in a recent test where 
lowering the jacket-water temperature from 50 to 40 deg. Cent. 
(122 to 104 deg. Fahr.) increased the frictional losses 8 per 
cent with one grade of oil and 5 per cent with another. 



Omission of Temperature Runs 
•Altitude and propeller-load results are given in Figs. 5 to 1 
Figs. 7 and 8 are included merely to show how the ohservatio; 
at two speeds serve os checks upon each other and aid 
locating the curves. There is considerable controversy as 
whether results should be plotted against air pressure, a 

density, or altitude. Density sr f 

conditions being equal, it is tU uiv 

determines the power. Unfortunately, a change in 
produces a change in power, whether density or 
held constant. This discussion is, however, of s. 



is under which they are obtained. Much 
as to whether or not actual condi- 
te extent of lowering tt 
. icrease of altitude. Su 

e was followed on these two tests, b . , 

thih course is generally desirable. Any analysis of results is 
made difficult by the fact that the effects of changes in 
carbureter air temperature are superimposed upon thoso due to 
the changes in air density. Furthermore, the different, tem- 
perature for each altitude i ' 
density base o 

Here ^‘^‘'conridcraWe 
1 y, making the observa- 

0 deg. Cent. (32 deg. 

Fahr.), seems justified. Lower temperatures, through the 
resulting poor vaporization, freezing of carbureter air bleeds, 
etc., persistently cause erratic engine performance and un- 
certain comparisons. Rating an engine upon snch performance 
seems hardly fair, since it is usually the carburation that is 
at fault, and the exact nature of the fault is difficult to 
determine. On the other hand, it may be pointed out, with 
good reason, that it is decidedly advantageous to make the run 
1 iperature in order that such troubles may be ap- 
en though the value of the engine comparison 
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is evident from the fact that the total running time of the 
Liberty engine was about 11 hr. and that of the Hispano- 
Suiza about 5 hr. This includes the “ warming-up ” time. 

The value of carrying out such a program of tests upon a 
large number of engines can scarcely bo overestimated. To 
the Government, accurate knowledge of the performance of 
such powerplants is especially valuable in the event of war. 



To the manufacturer, such tests always prove an incentive to 
better design. Nor is this work without its value to the re- 
search engineer. Knowing that one engine is better than 
another, the difference between the engines furnishes a sug- 
gestion at least as to where to search for points of superiority. 
Above all, it must not be forgotten that in laboratory tests 
engine failures seldom result in loss of life. Surely this will 
not be overlooked by an industry which has owed so much of 
its development to the fearlessness of its pilots. 


New French Air Chiefs 

With the accession to power of the new cabinet several 
changes have occurred in the French air organization E. P. 
Flandin has been appointed sub-secretary of aeronautics and 
aerial transport to the Minister of Public Works, and General 
Dumesnil has been appointed Director of Military Aeronautics. 
The Sub-Secretaryship had been discontinued after tile Arm is- 


Directional Stability and Control of Airships 

By Ralph H. Upson 

Chief Aeronautical Engineer, Goodyear Tire and Rubber Co. 


Much work remains to be done to complete a study of this 
rather intricate subject. We need more experimental evidence 
with a wind tunnel, and more particularly with a whirling arm, 
to determine quantitative values which will be general enough 
for purposes of new design. In the meantime it is felt that 
these elementary propositions derived from a combination of 
general theory and practical experience with particular ships 
— J — ,J of service in the conception and organiza- 


It is not tl . 

control to the e 

vertical or elevator ct 
analysis independent 


this paper to deal with directional 
the equally impbrtant subject of 
but rather to have this preliminary 
e gravity factor which makes the 
ore complicated. We are dealing 


ing from turning. Yet we do not want a' ship so sluggish that 
it cannot be quickly maneuvered when necessary. 

It must not be inferred from all this that an airship bobs 
around on a rough day like a small airplane. The movements 
are radically different both in kind and degree. A large air- 
ship, in particular, deflects much more slowly, so that often a 
passenger would not notice it. The deflection is, nevertheless, 
real and, considering the mass behind it, takes quick and 
determined action to counteract it effectively. 

Examples From Experience— One could go into considerable 
detail in describing the best method of steering various air- 
ships under different conditions, but n few^practical illustra- 



Fio. 1. Italian Army Airship. Tail Planes Fitted With Choc<o Automatic Stabilizer 


then with the dynamic reactions, which alone are the funda- 
mental source of trouble with both rudder and elevator control. 

Usual Instability of Airships — In the first place, it must be 
understood that an airship or dirigible is fundamentally un- 
stable on a course. No matter in what direction it is headed, 
it always wants to go in some other direction. Most airships 
are stabilized to some extent by fins, but to make one entirely 
stable by this means would require an amount of fin surface 
quite out of proportion to what could actually be carried. So 
a practical airship relies almost entirely on its rudders and 
elevators for holding it on the proper course and at the proper 

Steering and elevating one of these ships is quite a delicate 
operation, if one wishes to get the most out of it. The pilot 
has to be constantly on the alert to catch the smallest deviation 
from the course, or a serious change in gas pressure will de- 
velop. The directional control is especially sensitive in this 
respect. Conditions often occur which make it humanly impos- 
sible for a pilot to keep within 10 deg. of a predetermined 
course, and he must put his entire attention on the steering 
to keep from losing control entirely. Steering the usual air- 
ship, then, is not so much a matter of turning as it is of keep- 


The first U. S. Blimps, although based on careful wind tunnel 
tests, were very sluggish and hard to steer. We took off 60 
r cent of the vertical fin surface, put what was left on a 
cent larger envelope which, besides yielding much extra 
d adding several miles per hour to the speed, produced 
a ship which was actually easier to steer. The way this was 
done might have been termed a triumph of the practical over 
the theoretical. But, as usual, the only thing wrong with the 
theory was that it was incomplete. 

After years of experience in constructing small airships, the 
British recently made one with a slightly different shape hull. 
The fin surfaces, which had worked with previous ships of sim- 
ilar size, were no longer sufficient. The ship was almost un- 
manageable until the surfaces had been enlarged. 

Again, take two airships of rather similar size and design. 
One of them can be handled fairly well by one man. The other 
takes two men, and is very tiring to them both. Why is the 
one so much better, and how much better still could it be made 
with perfected design methods? 

Advantages of a Good Control — The advantages of a per- 
fected control system are not confined to manageability' or 
convenience from a pilot’s standpoint. These are mere inci- 
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(c) Greater accuracy of following a ct 
Improved comfort and safety due to 

(a) Greater steadiness, particularly in landing. 

(b) More time for pilot to devote to navigatioi 

(c) More dependable gas pressure. 

(d) Less danger of breakage in the controls. 


been developing a dynamic control actuated by springs (the 
Crocco automatic stabilizer), and independently on this side 
of the ocean we were evolving the neutralizer vane, a com- 
pletely dynamic control, depending only on air reactions for 
its effect (a combined third and fourth degree control, based 
on the angle of yaw, as will be brought out further on in this 
paper). (See Fig. 1.) 

The Neutraliser Vane — Figs. 2 and 3 show the original 
form of this device, which is no more than a small triangular 
vane hinged to the forward free edge of a partially balanced 
rudder and pivoted at its forward corner to a sliding member 
on the fin. A transverse foot bar in the car is directly con- 
nected with the rudder, and always moves with it whether the 
action be from the vane or the pilot. Two other lines connect- 
ing the rudder with the car are for adjustment puiposes. 
These are normally loose and contain light springs through 
which the rudder can be predisposed, if desired, to turn in one 
direction more than the other. 

After the proper size, shape, disposition and adjustment of 
the various surfaces had been determined, the ship was credited 
with the following performance on the testimony of impartial 
witnesses: 



Fig. 2. U. S. Naval Airship E-l. Tail Planes With Neut ralizer Vane 


erable thought has been devoted to the subject of automatic 
control with varying success, depending on to what extent it 
was based on fundamental principles. These are the same 
whether the control be manual or automatic, the type to use 
being largely a matter of the type and purpose of the ship. 

An automatic feature is too often regarded ns a panncea 
for all troubles, without sufficient regard for the way in which 
it is applied. No good pilot, for instance, would think of try- 
ing to control the altitude of an ordinary airship by merely 
watching the altimeter. Yet, nine times out of ten, the same 
practical pilot would say that a sensitive automatic control 
based on altitude (or pressure) would work perfectly. As a 

tive it might be, without aid from other sources. 

Some time ago experiments were conducted at the Akron 
station with a view of applying to an airship the same sort of 
directional control by gyroscope that had been found success- 
ful for this purpose on airplanes. The gyroscope « ' ’ 

so far proved a failure for airships for the simple rl 
an airship is not stable on its course. The gyroscc 
bring it back to its true course all right, but the ship ■» 
swing farther and farther off the course each time until it was 
proceeding to cut a series of double loops, covering about 10 
mi. for every one mile it actually progressed. 

The most direct method here was a complete failure. But 
the true solution was not far off. Already the Italians had 


On a rough day such as would make steering with the older 
type rudder extremely difficult and tiring, the neutralizer vane 
kept a straight course within about 10 deg. for several minutes 
without any attention from the pilot at all. 

In stable weather, when the older style rudder would have 
to be moved perhaps every 3 or 4 sec. by the pilot, this ship 
stood on a straight course within 5 deg. for perhaps 20 min., 
and was then turned around only because the ship had to be 
taken in. 

thU P r p n tbat^for any'glvc!. ‘"Itffn” 'th7 h vane Ve st<»; C re re n 
straighter course than is humanly possible, even with the 
closest attention of the pilot The reason for this is that the 
vane sets the rudder with an accuracy which is almost absolute, 
depending as it does on the very forces which are deflecting 
the ship and not upon the judgment of the pitot. 

The control is very simple in operation, requiring only two 
moving parts besides the regular rudder and its acccssoriis. 

It allows the pilot to give a greater part of his attention to 
other things than steering, thereby saving almost one man’s 
entire time in the case where a separate helmsman is used. It 
permits a single man to handle all controls and still have time 
for consulting maps, identifying his positions, taking notes, 
etc. 

It permits accurate steering of a compass course, which is 
practically impossible with the old style rudder. If lost in a 
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fog or above clouds the ship can be set on a safe air course, 
and it will stay pretty well “ put ” without the necessity of 
stars or horizon marks to steer by. 

If it is desired to travel around in a wide circle, the rudder 
may be adjusted from the car, by a few turns of the wrist, to 
go around slowly in either direction. If for some reason the 
course is not found to be straight, it may be made so by re- 
versing the same process. 

If the main rudder controls should break, the balloon may 
still be steered by the adjustment lines. If these should also 
break or jam, the balloon would still tend to follow a straight 
course of itself. 

In showing the general stability of the ship, mention may 
be made of a freak test which was run before installing the 
side adjustment lines. The vane at this time was not set at 
sufficient angle to allow for the twist in the propeller stream. 
We mode up for this temporarily by putting springs on one 
side of the rudder. This made the course straight for a motor 



speed of about 1700 rev. 
turn slowly to the left, a 
slowly to the right. By 
trip of about half an hour without touching the rudder in any 
way (except in starting and landing), merely by varying the 
speed of the motor. This is only of interest in illustrating the 
very positive and accurate nature of the device in question. 

When handling the rudder in a conventional way by using 
the foot bar, it moves with at least as much ease as a plain, 
unbalanced rudder of similar size. 

If a sudden gust strikes the ship when running automat- 
ically, it turns slightly in the opposite direction, but usually 
comes back again to the same direction it w»e f.,ll I...*’..— 
Watching the rudder, it m 
every few seconds on the : 

with less amplitude than would be produced" by a hi , 

The whole vane apparatus, weighing perhaps 10 lb. and 
having an area of 14 sq. ft., takes the place of Bn area probably 

ton tin, no i i. 1 — i* c p 0ss ibl e to mount it effec- 

I vane does away with the 
noiawwj „ men wouiu ouierwise result, and also places the 
ship more positively under control. 

The effective speed on a course is undoubtedly increased 
quite appreciably by the elimination of curves and the greater 
efficiency of steering. 

Process of Design — These, in their way, were quite remark- 
able results, and indicated still greater possibilities in the 

K "* presumed that they were due to a 

*■ The problem all the way through 
no no., no qualitative, and is based on the same 
which govern any effective airship control. 

- J -ngn from a control standpoint naturally divides into 


Unlike 


mechanical contrivan 


•wing: 
i study 
iking for 


Conditi 

(b) To ascertain what forces 
they have to be developed, 


necessary and how quickly 
a predetermined condition 
er the heading of “ Stabil- 
V, meaning particularly stability in straight flight. 

(c) To get the proper size, shape, disposition and angle of 
e various surfaces to accomplish the desired result- This 
longs to the subject of “ Control ” proper. 


(d) To decide on what basis the setting of the controls can 
be accomplished and regulated to meet the various conditions 
imposed ; in other words, how to make the action of (e) corre- 
spond with the conditions of (b). This may be referred to as 
the “ Systems of Control.” 

(e) Various “ special conditions ” to be provided for on 
particular ships. 

There will be no attempt here to more than sketch the funda- 
mentals underlying these five divisions of the subject. 


Prevention of Dope Poisoning 

By Lt. H. A. Gardner, U. S. N. R. F. 

Workmen who apply dope to wing fabrics find it difficult to 
avoid the occasional splashing of dope upon their hands. When 
protective gloves are not worn the dope dries upon the skin 
to a film that is removed only through the use of strong 
solvents. Some workmen soak their hands in dope thinner 
(acetone, benzol, methyl acetate, etc.) in order to remove the 
dried dope films. As a result, cases of so-called “ dope poison- 
ing” have been observed. In some instances the hands may 
become greatly swollen and covered with an eruption. 

It has been found possible to largely eliminate such trouble 
by having the workmen rub vaseline, glycerine or similar emol- 
lients upon their hands previous to starting work. The dried 
dope does not then readily adhere to the skin and may be 
removed at night by rubbing the hands with further quantity of 
emollient followed by washing with soap and water. A 

from becoming dry and cracked. P 

Dopes containing tetracbloretbane, a toxic volatile solvent 
which causes pronounced jaundice to those inhaling it for pro- 
tracted periods, is not approved in dopes used by the Navy 
Department. The solvents now used are relatively non-toxic. 
Their vapor, however, should be removed from dope rooms 
as rapidly as possible in order to provide plenty of fresh air 
“ u ‘ workmen. This may be accomplished by the use of 
level in order to 


evolving ventilatini 


rapidly withdra 


the 


which 


inlet vents for the fresh ai 
floor level. Provision should be made for cleaning the in- 
coming air and passing it over temperature regulating coils so 
that the temperature of the dope room should be approximately 
from 68 to 72 deg. Fahr. — Aircraft Technical Note, Bureau of 
Construction and Repair, Nary Department. 


The Possibilities of Flying High 

The advantage of flying at great altitude, with provision 
for maintaining engine power, is pointed out, and the dif- 
ficulty of attaining such conditions discussed. 

Under normal conditions the density of the air at 20,000 
ft. is only half that at ground level; also the engine power 
falls off approximately as the density. At the same time, 
owing to the density being halved, the lift of the wings is 
also halved, and to make up the loss in lift the angle of 
incidence must be increased. This means increased resist- 
ance, and, as there is less power to overcome this increase, 
the speed is further reduced. 

If, on the other hand, it were possible to maintain power 
at height the machine would be able to fly faster, since the 
resistance, other things being equal, is directly proportional 
to the density; but the speed has to be increased to obtain 
the required lift. However, as the hp. varies as the cube 
of velocity and thrust is inversely proportional to speed, the 
inArDMc in speed to obtain the same lift at a constant angle 


of inciden 


in order 
either c 


it attainable, 
laintain engine power it would be necessarv 
a supply of oxygen, or over-dimension the 
compression and regulate the fuel supply at 
“uperebarge; all of the above add weight to 
‘ '' extra weight which might 

supply air or qxygen to the 

-Fhght. 


1 additioi 


Isotta-Frasehini Type V-6 Engine 


The lsotta-Fraschini type V-6 is a four-stroke vertical six- 
cylinder water-cooled engine which is rated 250 hp. and de- 
velops about 260 hp. at a normal engine speed of 1,650 r.p.m. 
and about 275 hp. at 1,850 r.p.m. The engine weighs in run- 
ning order, including the propeller boss, but excluding radiator, 
water, oil and exhaust tubes, 278 kg. The fuel consumption is 
215 g. per hp./hr. and the oil consumption 3 kg. per hr. The 
water contained in the radiator and piping is 20 liters. 

Cylinders . — The cylinders constitute a noteworthy feature of 
this design, in that they are machined out in pairs from a 
steel ingot, complete with their combustion chamber and valve 
seats, while the cylinder heads, one for each pair of cylinders, 
form a single aluminum casting which is bolted onto the cyl- 
inders proper. The cylinder heads contain the valve guides 
and the induction and exhaust ports ; their upper part supports 
the overhead camshaft and acts ns a housing for the latter. 

The water jackets are of steel sheeting and surround each 
pair of cylinders. They are screwed onto the cylinder base 
and heads. 

The Crmskcase . — The crankcase is in two halves, the upper 
supporting the cylinders and the crankshaft, while the lower 

The crankshaft’ is a nickel steel forging and is carried in 
the upper half of the crankcase on four bearings of anti- 
friction metal. At the propeller end there are two roller 
bearings, one of which forms the fifth crankshaft bearing, 
while the other acts as a thrust bearing for the propeller. 

The connecting rods are annular nickel steel forgings; the 
lower end is split in two parts fitted with bearings, while the 
piston end has a bronze bushing. 

The pistons are special aluminum alloy castings and are 
provided with elastic rings for insuring gas tightness. 

The intake and exhaust valves are chrome-tungsten steel 
forgings. They are set vertically in the symmetrical plane of 
the engine. There is one intake and one exhaust valve per 


The valve gear consists of an overhead camshaft which 
operates the valves by means of a small lever, the scope of 
which is to eliminate the lateral thrust which the valve would 
receive were it acted upon directly by the cam. The valve 
springs are of the concentric type. Their play can be regu- 
lated by means of a special gear. 

The exhaust valves are provided with a second, smaller cam 
which operates by a longitudinal displacement of the cam- 
shaft, controlled by hand. This opens the exhaust valves 
during a given period of the compression stroke, and facilitates 
the starting of the engine by band, and its stoppage. 

The whole valve gear is enclosed in an airtight housing, 
filled with oil, which can easily be removed for inspection. 

Carburation . — Carburation is insured by means of two inde- 
pendent Zenith type 55 I. F. carburetors, each of which feeds 
three cylinders. They are fitted with an altitude regulating 

Cooling. — The engine is cooled by water, impelled by a 
centrifugal pump operated by the engine. 

Ignition. — The cylinders are fired by two high-tension 
magnetos, each of which functions independently of the other 
and furnishes a spark to each cylinder. There are conse- 
quently two spark plugs per cylinder, one connected with one 
magneto, the other with the other. The spark plugs ore 
mounted one each on either side of the cylinders. 

Lubrication. — Lubrication is by pressure feed. For this 
purpose a rotary pump is carried in the lower half of the 
crankcase. This pump is operated by the engine and draws 
oil from the oil tank which is separate from the engine. Two 
more pumps, called recovery pumps which are embodied in the 
circulation pump answer the purpose to draw oil from the oil 
sump at one end, and the other at the other end to send it into 
the oil tank. The use of these additional pumps permits to 
use the engine at any inclination to the horizontal without the 
oil rising beyond the lower half of the crankcase. 

The carburetor mixture and the ignition advance are 
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controlled by means of a single handle, which permits to accel- 
erate the engine while at the same time a suitable cam advances 
the ignition. At the upper end of the vertical camshaft drive 
shaft there is an belicoidal gear which meshes with two small 
shafts the ends of which stick out from the camshaft housing. 
These small shafts revolve at one-half engine speed ; tbcir four 
free ends afford attachment points to a tachometer, a gasoline 
pump, machine gun interrupter gear, etc. 

The firing order of the cylinders is 1-5-3-6-2-4. 




2 — Connecting rod. 

3 — Piston. 

-1 — Cylinder. 

5 — Exhaust valve. 

6— Intake valve. 

8 — Valve spring disk. 

9 — Valve spring. 

10 — Valve adjustment. 

11— Overhead camshaft. 

12 — Exhaust cam. 

13— Intake cam. 

14 — Camshaft bearing. 

15 — Camshaft bousing. 




27— Uppei 

28 — Lower 
20— Suctic 
36— Oil leads 
38— Conical | 

the oil pumps. 


half of crankcai 
n tube leading : 
for lubricati 


n the sump to the oil tank, 
he camshaft drive shaft and 
i shaft. 


40 — Bevel gear for magneto dri\ 

43 — Camshaft drive shaft. 

44 — -Bevel gear of the camshaft. 

45— Bevel gear on the camshaft. 

40 — Heticoidal gear actuating small shafts 47. 


48— Decompi 
40— Oil dram 
returns from tl 
50— Water c 
53— Connect! 


handle. 


rough w 


05— Kotnry pump for recovering oil in the sum 
peller end and leading it to the oil tank. 

66 — Rotary oil recovery pump which draws 

SU 02— ^Tube wldch°cnrrie8 oil for lubricating the « 

93 — Tube for the oil return. 

94— Roller bearing forming the front bearing 


Radio from Airplane Sent 175 Mi. 

Reoently during the regular maneuvers of the 37th Infantry 
at Fort Mackintosh, wireless signals sent from an airplane were 
recorded on the receivers of the U. S. Intelligence Station at 
Del Rio. Texas, a distance of 175 miles. An altitude of 300 ft. 
was maintained during most of the time and a general north 
and south course was flown. Several messages which were 
coded and repeated were received without a break, although 
the operator listed in his report that they became faint at times 
and the distinctness varied which was likely due to the direc- 
tion of the flight. 

This is perhaps the greatest distance that messages have been 
received from S. C. R. No. 73 Radio set, and will probably go 
down as a new record. “ D " tap with 550 meter wave length 
was used. 



-A Supply Means for Aircraft 

A novel supply means for aircraft has recently been pat- 
ented by Godfrey L. Cabot, of Boston, President of the Aero 
Club of New England. It is designed for use in collecting 
supplies, such as fuel and oil, food, sacks of mail or ammuni- 
tion, by the airplane while in flight. It involves the use of 
guides consisting of high converging slatted walls, which for 
Navy use may be mounted on a sea-sled. At the junction of 
these walls is a device having V-shaped throat, into which the 
cable will slip and it will be raised by the weight attached to 
the cable carried by the airplane. Attached to this device is 
the container which holds the supplies. Attached to the high 
walls are spaced weight supporting devices, from which is sus- 
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Various practical experiments in picking up packages in 

a flight from a device such as that shown in the accompanying 
illustrations have been accomplished by the inventor. He has 

found that the secret of succ ' *' s * 

primarily of the following e 

First: A shock-absorbing fimouv rope, w ww w 

per cent elongation, with a padded cylindrical weight hanging 
at the lower end. This rope in use enters the throat of cable 
engaging members to which the bag containing the supplies is 

Second: Guides similar 


plane. The guides must come together at a decidedly acute 

“fit*, A grappling nut in the throat of the guideu which 
had a latchet that prevented the rope escaping if it once 
struck tie nut. 

The inventor began experiments, using a Burgess-Dunne 
seaplane, with a weight of 5 or 6 lb. and went on up to 10 lb., 
25 lb., 45 lb., and finally nearly 70 lb., from a stationary float, 
where the chief problem is to take care of the horizontal accel- 
eration, and this was about the limit of the capacity of his 
seaplane to pick up a burden from a stationary float. Subse- 
quent experiments were conducted with a moving flout on a 


The Lidgerwood Steam Balloon Winch 


The Lidgerwood Manufacturing Co. h 
cial steam driven balloon winch and leading blocks 1 
handling of captive kite balloons on shipboard, w‘‘*- * 

S in view of reducing t- " ' 

oon rope being broken . 

Construction o/ Winch 
Duty . — The winch has a haul 
speed of 200 to 300 ft. per min. 

If reduced. 11 The winch standing si 
support a rope pull of 6000 lb. 

Reciprocating Parts . — The winch is driven by means of two 
cylinders having 8^4-in. bore and 8-in. stroke, fitted with slide 
re drop forgings. 

>e cylinders through 


s that 


r The" 


lie. — Steam is admitted tc 


the rope winds on the top of drum, me wiucn cannot ue re- 
versed until the automatic brakes are unlocked. 

Automatic Brakes . — Automatically operated band brakes 


it the band, 

When the handle is up, the brake bands are loosened, and the 
winch may be run in either direction. When the handle is 
down the brakes are locked and the winch may wind in the 
rope. Before reversing the winch to pay out the rope, these 
brakes must be unlocked. 

Drum Shaft Assembly . — The drum shaft is driven through 
a single reduction of spur gearing from the crank shaft. A 
drum, 32-in. in diameter with 17-in. face, is bushed and allowed 
to run free on the shaft. The drum is driven by two complete 
metallic slipping frictions, one upon each side of drum. These 
run dry and no oil must be alloiced to get on their surfaces. 

A set of composition friction blocks is bolted to the gear on 
one end and to a friction header (driven by a square portion 
of the shaft) at the other end of the drum. The other element 
of the slipping friction consists of two flat-faced steel rings, 
one bolted to each end of the drum, which engage the 
composition blocks. The friction is set up in the regular man- 
ner by cross-key and cross-key collar. A heavy spring is 
interposed between the cross-key collar and the friction header 
to compensate for the heat developed while the frictions are 
slipping. A winch head is keyed to the outboard end of the 
drum shaft for auxiliary purposes. Do not allow the oil to 
get on friction surfaces. 

Automatic Friction Set Up . — A worm is turned on the drum 
flange. This worm drives a work wheel which transmits its 
motion through bevel gearing to a sliding pinion which, when 
thrown in mesh with a gear fastened to the friction thrust 
screw, tends to set up the friction as the drum pays out the 
rope. Do not throw the sliding pinion in mesh with hand 
wheel excepting when the winch is standing still. 


Rope Indicator . — A vertical graduated indicator is also 
driven from the worm on the drum flange and indicates the 
amount of rope paid out. In putting a 2000-ft. rope on the 
drum see that this indicator reads 2000 ft. when the winding 
of the rope is first commenced. 

Tension Indicator . — A brass pin set in the hub of the fric- 
tion handwheel serves as a tension indicator. When the fric- 
tion is set up so that the end of this pin is flush with .lie hub 
of the wheel, the drum will resist a line pull of 2000 lb. before 
the drum will slip. When the pin projects beyond tlie hub of 
the hand wheel, the friction is increased to amount indicated 
graduations marked on the pin. This indicator is at best only 
approximately correct and should be corrected for wear. 

Lead Blocks 

There are two general methods of leading the rope to the 
balloon. On battleships, destroyers and ships which have a 
large after deck space free from masts, tall deck houses, etc., 
the rope leads through a special designed block direct to the 
balloon. This is placed near the stern post. 

In the other case, on steamers such as merchantmen, patrol 
boats, yachts, etc., where there is generally a suitable straight 
spar, the rope leads from the balloon winch first to a deck 
block, located at the base of the mast and thence to a most 
head block, from the top of which it leads away to the balloon. 
The object of this installation is to allow the balloon rope to 
lead in all direction at an angle of 45 deg. without fouling the 
mast, rigging, deckhouse, or other obstructions. With such 
installation, the hauldown block, is used for the purpose of 
hauling in on the balloon rope to fetch the balloon basket in 
a suitable position to change observers. 

Destroyer Type Deck Block.— This block is desigred for 
the purpose of allowing the balloon rope to lead from it in any 
direction without danger of cutting or seizing the rope. To 
accomplish this, two sheaves are mounted in the same horizontal 
line in a frame composed of side pieces and brasses bolted 
to a swivelling bar. A bar bracket is mounted on each end of 
this bar for bolting the block to the deck. The block is then 
free to lean to cither side as desired. Eye bolts are set in each 
side of block near the top, to which small ropes may be at- 
tached to prevent the block falling beyond 45 deg. to either 
side. The rope, as it comes from the winch, is led directly 
between two small wooden shoes placed in the rear of the block 
to act as a brake, as will presently be described, and up between 
the two sheaves thence to the balloon. The oil cup on the block 
is provided with a wick which should be adjusted to fit against 
the tread of the sheave. This oil cup must be filled with a heavy 
oil, as heavy as will work through the wick. 

The tread of the sheaves then being oiled, will in turn lubri- 
cate the rope. The wood brake blocks are for the purpose of 
putting a tension into the line (when required) as it leads to 
the winch. A slack rope will not coil firmly on the drum. 
Therefore, should the balloon rope become slack at any in- 
stant, these brake blocks may be sufficiently squeezed against 
the rope (by throwing the lever) . The tension will then be set 
up in the rope as the winch hauls it in. The blocks should 
be entirely free from the rope at all times, unless such slack 
occurs. As the blocks wear they can be turned, presenting four 
faces for wear. 
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Loading Deck Block.— Thu block is designed with the swivel 
uearings, brake and oil cup features as previously described 
with the destroyer type block. The difference, however, lies in 
the fact that this block takes the lead from the winch, the 
rope then going (usually) vertically to the mast head block. A 
second sheave (a small one) is placed above the main sheave 
to insure the correct lead of the rope and prevent it from 
wearing against any guards, spreaders or side plates. Particu- 
lar care should be taken in threading the rope through this 
block to be sure that it is threaded exactly. This is important. 
Any departure from the correct lead will invite a disaster. 

Mast Mead Block.— This block (originally designed for lasb- 


>f any downward thrust on the block. 
The block is held to the mast by lashings (to be used only in 
an emergency) passing aronnd the semi-bands. Preferably 
these should be bolted or riveted to conventional mast bands. 
It is essential in this case. also that the lead of the rope should 
be exactly as shown in the drawing. 

Mauldown Block.— The hauldown block is a single sheave 
block having wood covered sides to keep from damaging the 
deck or anything it mav strike against. In eases where a most 
head block is used the hauldown block hangs on the balloon 
line between the mast head block and the balloon. Side pieces 
are extended downward for attaching the hauldown rope. 
These pieces are made of sufficient length so that their weight 
will cause the block always to bang upright on the rope. Any 
piece of manila or wire rope capable of withstanding a pull of 
10,000 lb. may be used for a hauldown rope. This is led from 
the tail of the block to any snatch block (large enough to stand 
a pull of 10,000 lbs.) on some open part of the deck suitable 
for landing the balloon basket. From this snatch block it is 
allowed to be led to any convenient drum or winch head which 
may be used for hauling in the rope. The snatch bloek and 
hauldown rope arc not parts of the balloon winch equipment. 

When the hauldown block is used in connection with the de- 
stroyer type deck block it is hauled horizontally (rather than 
vertically) in the bight of the balloon cable. In bringing the 
balloon down, as the balloon basket nears the deck, it is pulled 
in board to the desired position by the hauldown block. 

The bearings of all sheaves in all of the blocks are metalline 
bushed, thereby being self-lubricating, and should not be oiled, 
unless the metalline bushing wears out and is replaced by some 
other type of bushing, because the oil will destroy the lubricat- 
ing properties of the metalline. Oil holes with flush plugs are 
provided in the sides of the blocks to permit lubrication of the 
bushing should any other bashing be substituted for metalline. 

Setting Vp of Winch and Blocks 

The winch should be installed _. 

drum to the deck block (or nearest lead block) is ... 
preferably 60 ft., from the drum and exactly opposil 
of drum. This direct lead of 50 or 60 ft. is necessary 
proper spooling of the rope on the drum. The lead of t 
' • <e directly to the center line of the drum. The 


there 


it direction 


o insure this 

.... nlaced at dip hip 

point on the mast, so that there i 
rope becoming entangled with any of the ship's fittings, no mat- 
ter what the direction of the balloon mav he. The balloon cone 
tends to swing around the i 
as it is impossible to tell wh 
tive to the ship. 

When using the Destroyer block, it shall be placed at the 
aftermost point of the deck suitable for such installation. This 
will tend to give the balloon a clear sweep aft. There must be a 
clear space above the deck represented bv an inverted cone of 
45 deg. 

Operation of the Winch.— The first winches constructed had 
* i grooved for %-in. wire rope. The later winches had 
ooved for %-in. rope. If the winch in question has 
ooving and %-in. rope used then it will be necessary 


to splice on to the end of the %-in. rope 412 ft. of %-in. rope. 
This %-in. rope will fill the groove in the drum, but should 
not be paid off from the drum. The %-in. rope may then th. 
wound on the succeeding lavers in the regular manner. Not 
over 2500 ft. of %-in. rope should ever be used on Mark I 

In starting to wind 2000 ft. of rope on the drum, the rope 
indicator is to be set at 2000 ft. It will then register zero when 
the full 2000 ft. is wound on the drum for shorter or longer 
lengths, the indicator must be properly adjusted. When ready 
to wind the rope on the drum, set up a slight amount of fric- 
tion by turning the top of tbe friction handwheel over to the 
right. Be sure that the sliding pinion is not in mesh with the 
hand-wheel gear. 

Raise the reverse valve lever, and the drum will turn in the 
proper direction for winding in the rope. When first wind- 
ing the rope on the drum, it is essential that care be taken to 
coil this rope firmly and closely together. It will take between 
five and six layers to coil 2000 ft. of %-in. rope. Should Ve- 
in. rope be used, 2000 ft. may be coiled in four layers. It is not 
safe to use much more than 2500 ft. of %-in. rope with this 
size of drum, as the number of layers will become too great, and 
there will be danger of the oncoming rope getting wedged 
s coils and then snapping the rope when paying 


out *at high's! 


d then snapping tl 
Socket on Rope E 


top down, before winding on the drum. It will frequently bi 


o that the rope led from the °“ t a: 
. lead block) is at least 50 ft., wncn 


permit any lashing on the end of the rope to pass 
through. An ordinary lashing, however, will readily reeve 
through all other parts of the blocks. If in reversing the 
winch to pay out the rope, the brake sticks and does not release 
readily, it is permissible to put a few drops of oil on the brake 
surface. After the brakes are released, the controlling throttle 
lever is lowered and the drum will pay out the rope. After 
the balloon is raised to required height the brakes are reset, 
so that the engine may not be overhauled and the friction is 
set up so that there will be a tension of 2000 lb. in the rope 
before any slippage will take place. The control lever is then 
placed on center and pin inserted to bold it in place, thereby 
cutting off the steam but holding it ready for immediate use. 

The sliding pinion is then thrown in mesh with the friction 
hand-wheel gear. Tbe balloon and winch may now be left to 
themselves. Should the ship speed up or the balloon encounter 
a heavy wind, either of which might tend to cause the stress 
in the rope to exceed two thousand pounds, the balloon attempts 
to ran away, the drum then starts to slip on its frictions and 
in so doing automatically sets the frictions up tighter until the 
running away of the balloon is automatically stopped. 

The rope indicator shows the amount of rope that is paid 
and conversely the amount that is left on the drum, and 
•n the operator at any time finds the balloon too far 
•way, he disengages the sliding pinion, turns on his steam 
ind hauls the balloon in again to tbe proper distance. 

If desired to bring the balloon down to change observers 
iteam is turned on and it is hauled down in the usual manner. 

e ship the hauldown block is put in operation and 
the balloon drawn down to a suitable point for 
>f the observer. After changing oh 
clearing the bi 


the basket o 




hauldown line is first freed, thereby clearing the balloon from 
the boat. After that the automatic brakes are released and the 
balloon allowed to arise to the desired height. 

Don't* 

DON'T ever have less than 50 ft. direct lead from the center 
of the dram to the nearest leading block. 

DON'T ever turn steam on the winch while sliding pinion is 
in mesh with the gear. 

^DON’T allow any oil to get in contact with the friction sur- 

DON'T forget to set the indicator at 2000 ft. before starting 
to coil rope on the drum. 

torget *° release ,he brakes before trying to reverse 
DON'T start winch until the water is drained from cylinders. 
DON’T oil metalline bushings in the leading blocks. 
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The Thomas Morse Pursuit ’Plane MB-3 
is said to be the fastest machine of its type. 
It has a speed of 164 miles an hour and a 
climbing record of 10,000 feet in four minutes, 
fifty-two seconds. The makers of the MB-3 
know that only one varnish can withstand 
the strain of such terrific speed — therefore — 


It is Valsparred, of course. 


m 

VALENTINE’S 

ALSPAR 

VALENTINE & COMPANY 

ESTABLISHED tm 


The Varnish That Won’t Turn White 

W. P. FULLER A CO.. PaciScCoaat 


I ATI ON 


April 1, 


AERONAUTICAL SHOW 
of SAN FRANCISCO 

THIRD of the THREE NATIONAL SHOWS 
UNDER the AUSPICES of the 
MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 

F. X POSITION A UDITORIUM 

SAX FRANCISCO 

APRIL 21 - 22 - 23 - 24 - 25 - 26 - 27 - 28. 1920 


HARRIMAN MOTOR COMPANY 


BUILDERS OF HIGH GRADE 
AVIATION MOTORS SINCE 1909 


So. Glastonbury, Conn. 



Eleven years of aviation motor experience at your command. 
Build up your aeroplane business by using guaranteed motors. 
A size for every purpose — 30, 60, 100, 200 H.P. 
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ontractons -to tbe • Army, 
Navyand-Air-MailvService 
L w r- Engineering co-,inc, 

- College Point- -Nero York.- 
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ATLAS WHEELS 


Are daily gaining in favor 
with manufacturers and 
pilots of aircraft because: 

They Absorb Shocks 
They Are Stronger 
They Are More Reliable 



Standard Sizes Carried in Stock 


Inquiries and orders will 
receive prompt attention 


THE ATLAS WHEEL COMPANY 

Rockefeller Building 
CLEVELAND - OHIO 


ALL 

RECORD FLIGHTS 

Whenever a record flight 
js achieved almost as often 
is another great triumph 
due in a great measure to 
the efficiency of 



Aluminum Company of America 

General Sale. Office, 2400 Oliver Bnildio, 
PITTSBURGH, PA. 

Producers of Aluminum 


Manufacturer i of 

Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 

alio 

Ingot, Sheet, T ubing. Rod, Rivets, 
Moulding, Extruded Shapes 

alee 

Litot Aluminum Solders and Flux 

CANADA 

Northern Aluminum Co, Ltd, Toronto 
ENGLAND 

Northern Almnininm Co, Ltd., London 
LATIN AMERICA 

Alu min u m Co. of Sooth America, Pittsburgh, Pa. 
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B. F. STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 


HALL -SCOTT 



HALL-SCOTT MOTOR CAR COMPANY, West Berkeley, California 
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More Than Ever During 1920 

Will you require regular copies of 

AVIATION AND 
AERONAUTICAL 
ENGINEERING 

To follow the extraordinary advances being made in aircraft and air transportation. 


SPECIAL OFFER 

Send One Dollar for a four months’ trial subscription — eight issues 


GARDNER-MOFFAT CO., INC. 

22 EAST 17TH STREET NEW YORK 


Aeronautical Engineering and Airplane Design 


By LIEUTENANT ALEXANDER KLEMIN 



THE GARDNER-MOFFAT COMPANY, Inc., Publishers 

22 East 17th Street, New York City 
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Every Element of Perfection 
in Construction and 
Design is Incorporated in 

PARAG ON 
PROPELLERS 


♦ 


There is a Special Paragon 
for YOUR M(a chine 



‘RYLARD’ 


AEROPLANE PROPELLERS 
STRUTS AND SKIDS 
SEAPLANE FLOATS 
DOPED FABRICS 

AMERICAN BRANCH: 

Llewellyn Ryland Co. of America 

624 S. MICHIGAN AVENUE, Cl 
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North, East, South or West 

at sea level or over Pike's Peak 
it's all the same to “ Bristols ” 
Vo is rtady for ddlotry 
2 and 3 Seater “ Tourer ” 
Vibrant with life and herculean 
power, this splendid, sturdy ma- 
chine has a top speed of 1 15 
m. p. h. — a cruising range of 630 
miles at 90 m. p. h., and climbs 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 


Fahrig Metal Quahty has Decor 
srd for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL C(U4 Commerce St,N.Y. 


“The Spark Plug 

That Cleans Itself ” 

%. 

% 

X 

G 

/ 

“The Plug with the Infinite Spark” 

BREWSTER-GOLDSMITH CORPORATION 

33 GOLD STREET, NEW YORK CITY 
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Louis Dusenbury & Co., i nc . 

MANUFACTURERS AND IMPORTERS 
INTERIOR TRIMMINGS OF QUALITY 
FOR PASSENGER PLANES AND 
DIRIGIBLES 

CARPETS 

UPHOLSTERIES 

CURTAIN FABRICS 

229-233 FOURTH AVF.NUE NEW YORK 




from bar stork, 
and everything 


LEARN TO FLY 

in old established school, under an instructor who ha 

AMERICAN ACES 

than any other instructor. 

Army Training Planes Used. 
IP e Build Our Machines. 

PRINCETON FLYING CLUB, Princeton. N. I. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Vi 
DAYTONA FLYING CLUB (Winter), Daytona, Fit 


FREDERICK. W. BARKER 

REGISTERED PATENT ATTORNEY 
2 RECTOR STREET NEW YORK 

Telephone 4174 Rector Ooer 30 Year a in Practice 




SPECIALTY! Pat 


AIRPLANES DEVELOPERS OF SPECIAL AIRCRAFT SEAPLANES 

WITTEMANN -LEWIS AIRCRAFT COMPANY, Inc. 

BUILDERS SINCE 1906 new jersey 
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CONSULTING 

AERONAUTICAL ENGINEERS 

AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENGINEERS 
ENGAGED IN THE 

SCIENTIFIC AND PRACTICAL DEVELOPMENT OF 
AERONAUTICS BY CONSULTATION, DESIGN 
EXPERIMENTAL RESEARCH AND TESTING 

ALEXANDER KLEMIN 
22 EAST 17TH STREET NEW YORK 


THE QUALITY GOES IN BEFORE THE NAME GOES ON 

Hamilton Propellers 

HAMILTON AERO MANUFACTURING COMPANY. MILWAUKEE, WISCONSIN 


AERONAUTICAL SHOW OF SAN FRANCISCO 

EXPOSITION AUDITORIUM April 21-22.23-24JI5-2S-27.28, 1920 SAN FRANCISCO 

MANUFACTURERs'XmCRAP-r ASSOCIATION, Inc. 

T SHOW HEADQUARTERS 

AddrcM All Communication* lo Hotel SL Francim S*n Franci*co 

WALTER HEMPEL. Manager 
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New Departure Mfg. Co 1SS 



Rather than make an 
unsatisfactory display, 
Mr. J. H. Rose, English 
Agent in this country 
for S. Smith & Sons, 
Ltd., of London, will 
not exhibit at the San 
Francisco Aeronautical 
Show. Trans- Atlantic 
shipping difficulties 
make it impossible to 
get shipments through 
in time. 

Mr. Rose will be at the Hotel 
St. Francis, San F rancisco, 
through the second week in 
June, with a comprehensive 
showing of instruments and 
accessories for aircraft and 
automobiles. Full informa- 
tion regarding this line, and 
details regarding territories to 
be assigned, may be had on 
request. 


A FEW OF SMITH S INSTRUMENTS AND 
ACCESSORIES 



Universally Trusted Makers of Instruments 
since 1841. 

Leading Makers of Automotive Instruments 
since 1900. 


S. SMITH & SONS, Inc. 

J. H. Rose, Vice-President 
154 Nassau Steet — Beekman 6217 
NEW YORK CITY 

Head Offices : S. Smith & Sons (M. A.), Ltd. 
179 Great Portland Street, London, W 1 
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The Home COMPANY New York 

ELBRIDGE G. SNOW, President 
Home Office: 56 Cedar St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FIRE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

Windstorm. Cyclone. Tornado— Passenger Carrying Permit— Stranding and Sinking Clause — Demonstration Permit— 

AGENTS IN CITIES. TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA. MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 

Aircraft, Automobile. Fire and Lightning. Explosion. Hail. Marine (Inland and Ocean). Parcel Post. Profits and Commis- 
sions, Registered Mail. Rents. Rental Values, Riot and Civil Commotion. Sprinkler Leakage. Tourists' Bag- 
gage. Use and Occupancy , Windstorm 

STRENGTH REPUTATION SERVICE 



THOMAS -MORSE AIRCRAFT CORPORATION 


THOMAS -MORSE AIRCRAFT CORPORATION 



Passenger Transport Via Airship 


With the American public in a receptive frame 
of mind regarding airway travel, it is interesting 
to consider a very probable lighter-than-air 

Between New York and Chicago, with inter- 
mediate stops, a night and day airship schedule 
would be profitable. 

Passenger traffic the year 'round would be avail- 
able from business men desiring super-trans- 
portation to and from the Middle West and the 
Atlantic Coast. 

Passenger traffic would be available from 
tourists, from jaded travelers anxious to expe- 
rience new thrills in an airship over the Great 
Lakes route. 

In addition to the income derived from passenger 
traffic, there would be substantial increment from 
express packages and government mail carried. 


Interest in this plan is accentuated when it is fully 
realized that Goodyear airships capable of carry- 
ing ten passengers on long-sustained flights have 
already been built. 

Experimentation has gone far beyond the initial 
stage, and today, practical, substantial Goodyear 
airships and crews of trained engineers are 
available. 

For projects similar to the one outlined above, 
Goodyear is equipped to build airships in the 
most practical sizes. 

In a service capacity, our pilots, engineers and 
ground men are at the disposal of any new com- 
pany engaging in the transport of freight and 
passengers with Goodyear Airships. 

The Goodyear Tire & Rubber Company 


Balloons of Any Size and Every Type 
Everything in Rubber for the Airplane 







The Seagull Always 
Comes Home 

Worries spoil pleasure. 

When you start out on an auto- 
mobile trip, you always enjoy your- 
self most when you have confi- 
dence in your car. 

It’s the same in flying. 

When you leave your home in 
the morning — for a 500 mile aerial 
cruise — you don’t want to be 
bothered about what might happen. 

The Curtiss Seagull inspires con- 
fidence. 

Built by the leading designers of 
aircraft, backed by a company that y > 
can point back with pride to years 
of experience, the Seagull 
is the epitome of Safety 
and Reliability. 

All other qualities arc. 
subordinate to these. 


MMMf Manufatture > 
Airtrafi Aitotiation 


CURTISS AEROPLANE*?;**/ MOTOR CORPORATION 

Sain Office: Garden City, Long Island, New York 


Factories: Garden City, L. I., and Buffalo, N. Y. Flying Fields, Training 
Schools and Service Stations : Garden City, Atlantic City. N. J.. Newport News, 
Vm., Miami. Fla., and Buffalo. Dealers and distributors in all parts of the 
United States. Special Representatives in I.atin America, the Philippines and 
the Far East. 
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tventlemen: P'ease mail me at once, your Curtiss Seagull Booklet 


Aadrcai 




